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Sustainable Solid Waste Management is to fulfill the goal of recovery of valuable 
products from waste with the use of less energy. As Universiti Utara Malaysia (UUM) 
population increase, the solid waste that collected also increases. Thus, the waste must 
be managed systematically to ensure environment UUM is clean and safe for UUM 
community. The study is conducted in qualitative and quantitative research methods. 
The main method in this research is the qualitative study when the interview session 
with Maintenance and Development Department (JPP) staff about the understanding 
of 3R .While the quantitative research is used to create a set of questionnaire for 
guideline for students. So, from the quantitative research can obtain opinion, attitudes 
and behaviours among UUM students. However, UUM student population involved 
college of business (COB), college of arts and sciences (CAS) and college of law 
government international studies (COLGIS). This study expect positive responses from 
UUM students. In conclusion, the JPP should be active in encouraging the community 
to adopt the 3R’s practice in their daily live. 
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                                                   INTRODUCTION 
 
Solid waste refers to a variety of garbage arising from animal and human activities that 
are discarded as unwanted and useless. Solid waste is generated from industrial, 
residential and commercial activities in a given area. Waste can be included such as 
plastic, paper, glass, metal, and organic waste. Thus, the solid waste management is the 
way to manage the waste systematically in order to ensure environmental best practices 
and clean and safe for next generation. The way can be used like reduce, reuse and 
recycle (3R). The principle of 3R is to raise in the ratio of recyclable materials, reusing 
of raw materials and manufacturing wastes and also decrease in resources and energy 
used.  
 
As UUM population increase, the demand we make on our natural resources also 
increase. Thus, the solid waste also increased day by day. JPP have to use the right way 
to manage the solid waste to ensure that UUM always in clean, safe and comfortable 
environmental. If the solid waste does not proper manage, it will bring impact the 
environment directly and human health.  
 
So, the objectives of this research are: 
I. To identify the JPP administration understanding in 3R 
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II. To identify the policy that is using by JPP UUM to carry out the 3R’s method 
III. To assess the effective way in managing the solid waste in UUM. 
IV. To assess the 3R practices among UUM students.  
 
UUM Maintenance and Development Department (JPP) is the place that the study 
choose to conduct the research. The group that the study need to focus in the research 
are the staff of UUM administration at JPP. They can gain more information by the 
research about reduce, reuse and recycle of solid waste in UUM. 
 
Besides that, the research also to let the students and others gain more knowledge about 
the 3R’s concept that implemented by JPP. It also can create the awareness to each 
people about manage and solve the problem related to solid waste. At the same time, 
people have their responsibility to know the importance of take care the nature 





Municipal solid waste generation rate in development countries are extremely increased 
and it related to the high speed urbanization, raising population levels, booming 
economy and also the increasing of community living standard (Guerrero et al, 2013). 
Municipal solid waste is related to the responsibility of municipal for waste 
management in the cities and brings challenge to provide an effective and efficient 
system to the residents. At the same time, there are several factors that influence the 
collection, transfer and transport of the waste practices such as lack of information 
about the timetable, the number vehicle for waste collection, poor route planning and 
unsuitable bin collection system (Guerrero et al, 2013).   
 
Type of solid waste 
One of type solid waste is municipal solid wastes which the waste generated by cities 
and subcategory in domestic waste, commercial waste and industrial waste. Regarding 
domestic waste is related to waste generated and collected by certain areas among 
public trash bins, streets, marine areas, residential buildings, public institutions and 
country parks. While commercial waste is related to the waste collected from 
restaurants, hotels, offices, shops and markets in private housing estates. Moreover, 
industrial waste is related to the waste generated by industrial. It involved the useless 
material during the manufacturing process. 
 
Next, construction waste also category as type solid waste. It is involved the surplus 
material and waste that generated from refurbishment, renovation, demolition, site 
clearance, excavation, road works and construction.  
 
Lastly is special waste. It is related the animal carcasses, livestock waste, medical 
waste, radioactive waste, and sludge from water treatment plant which the waste need 







Problems and constraints among sustainable solid waste management in 
developing country 
The problems such as crude open dumping and burning, improper collection services, 
low collection coverage and so on that bring significant among the solid waste 
management in a developing country. Then, it will bring negative impact such as 
environmental, public health and management problems. Ineffective solid waste 
management due to the some constraints in the developing country. Thus, it can be   
categorized into technical, environmental control system, financial and institutional.   
 
Firstly, technical factors influencing the system are related to lack of technical skills 
among personnel with municipalities and government authorities (Hazra & Goel, 
2009), deficient infrastructure (Moghadam et al., 2009) poor roads and vehicles (Henry 
et al., 2006), insufficient technologies and reliable data (Mrayyan & Hamdi, 2006). 
 
Secondly, the factors affecting the environmental aspect of solid waste management in 
developing countries are lack of environmental control system and evaluation of the 
real impacts (Matete & Trois, 2008). At the same time, the involvement of the 
population in active environmental organizations is necessary to have better system 
(Ekere et al., 2009). 
 
Next, municipalities have failed to manage solid waste due to financial factors. The 
huge expenditure needed to provide the service (Sharholy et al., 2007), the absence of 
financial support, limited resources, the unwillingness of the users to pay for the service 
(Sujauddin et al., 2008) and lack of proper use of economic instruments have hampered 
the delivery of proper waste management service. The involvement of the private sector 
is a factor that could improve the efficiency of the system (Sharholy et al. 2008).  
 
Moreover, some researchers that have investigated the institutional factors that affect 
the system have come to conclusion that local waste management authorities have a 
lack of leadership and professional knowledge. At the same time, waste workers are 
associated to low social status and the situation that gives as a result low motivation 
among the solid waste employees (Vidanaarachchi et al., 2006). Politicians give low 
priority to solid waste compared to other municipal activities (Moghadam et al., 2009) 
with the end result of limited trained and skilled personnel in the municipalities 
(Sharholy, et al., 2008). 
 
Experiences of international cities on solid waste management strategies 
According Environment Protection Administration (EPA, 2011), the overview on solid 
waste generated by Taiwan was 7.871 million. To sustainable solid waste management, 
the strategies used by Taiwan is waste reduction at source and recycling. Taiwan 
Government has adopted “All Sorted and Zero Waste” direction which focus on 
reducing waste at source and recycling. The programmers are implemented by them. 
One of the programmers is to prevent excessive packaging, Taipei government restricts 
excessive packaging, control the volume ratio and layers of gift boxes and computer 
disk. The effectiveness with the implementation of waste reduction at source and waste 
recycling, the amount of average daily waste per capital in Taiwan reduced to 0.942kg 
in 2010.  In the same year, the waste recycling rate reached 48.27% and waste proper 
disposal rate reached 99.97%. The total amount of waste also decreased by 8.84% in 





According Environmental Protection Agency (EPA), the highest priority option is 
prevention which is avoiding and reducing the generation of waste, encourages the 
community, industry and government to reduce the amount of virgin materials extracted 
and used. The second option is preparing for reuse. Reuse is to use again but in a 
different way or after reprocessing. When the products or components become waste 
materials, they have to check, cleaning or recovery operations. So that, they can be 
reused without any other pre-processing.  
 
Next, recycling is a process of converting waste material into reusable object. 
Recyclable materials include glass, paper, metal, tires and electronic. Other recovery 
refers to the process of converting waste products into some form of energy.  For 
instance, thermal treatment and biological treatment. For thermal treatment, it uses heat 
to release energy bound in waste which biological treatment is use biological processes 
to convert biodegradable waste into a biogas. Lastly, the bottom hierarchy is disposal 
also least preferred. Disposal refers to the discharge of waste into environment either 























a) Interview session  
The objective of interview session with JPP staff to gain more information regarding 
the sustainable solid waste management in UUM. Also, the objective of interview 
session that can achieve the objectives of research which are to identify the JPP 
administration understanding in 3R, identify the policy that is using by JPP UUM to 
carry out the 3R’s method and to know the effective way in managing the solid waste.    
   
b) Questions to conduct interview sessions 
1) Aspect 3R 
i) What is definition by your own? 
ii) When is the 3R conducted by JPP? 
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iii) What is the policy used for carry out the 3R’s method 
 
2) Aspect problem faced by JPP in 3R bin 
i) What do you think the major problem faced regarding the 3R? 
 
3) Aspect program given by JPP 
i) What is the program provided by JPP? 
ii) How long to conduct a program? Once a year or every semester?  
iii) How was the result that a program was conducted? 
 
4) Aspect solid waste management 
i) How many 3R bins used by UUM 
ii) Where is the certain location that will put the 3R bins? 
iii) How was the process that conducted in UUM? 
 
Quantitative research 
Quantitative research conducted through a set of standard questionnaire on solid waste 
management consisting of three sections (demographic, awareness and attitudes) was 
given to 50 students selected randomly from different school. It used to gain the data 
among UUM students. Purpose and method of the study was explained to the students 
to get their consent. The questionnaire was designed to evaluate the level of awareness 





Result of qualitative research   
Aspect 3R 
The person who conducted interview sessions is Encik Mohd Adzwan. He is under 
Contract Management and Quantity Surveying Unit who is doing the job under solid 
waste management base on 3R. JPP does not have any specific or its own definition 
about this method. At this moment, it only used the general definition about the 3R’s 
method because the method is one of the new thing for them to manage. JPP start 
implemented 3R in 1984 which UUM was established. JPP does not have any clear 
policy base on the 3R’s method that they recently implemented in UUM. He have 
mentioned that the UUM does not have any clear policy and the policy maker by higher 
management but not JPP. 
 
Aspect problem faced by JPP in 3R bins 
Encik Mohd Adzwan said that the 3R bin provided for students and staff to classify the 
waste but unsuccessful classified the waste and just throw their waste into the recycle 
bins. Due to the unsuccessful classified the waste, he said that the one of problem they 
do not have the proper policy implemented in 3R and the policy is created by higher 
management not by JPP. Besides that, UUM student’s habits also effected unsuccessful 
classified the waste. Thus, they have to educate students about the awareness through 
programs. In overall solid waste management, they does not have financial problem.  
  
Aspect program given by JPP 
JPP have incentive to conduct the program about the 3R program for students every 
years. At the same time, UUM have club about Go Green project to conduct the 
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program. Normally the program is conducted by students. The different placed for 
conduct the program also bring different concept. One of the placed is JPP that they 
conduct the program about communal work. Another one is Hutan Simpan in UUM to 
collect the waste which conducted by UUM students. The objective of the program is 
awareness environment for students.  
 
Aspect solid waste management 
UUM have contract 2 years with Uniutama Property Sdn Bhd (UPSB) which start from 
1st February 2016 to 31th January 2018. Regarding the contract, UUM have to pay 
RM1171188.00 for UPSB. So, UPSB provided 2 lorry and 11 worker for UUM. 
Regarding eleven worker is including one of manager, two of driver and 8 of general 
workers. The drivers follow the route and time to the destination point for collect the 
waste every day. Once finished collect the waste, they sent to Kamunting at Jitra. The 
quantity of waste was collected 16 tons for 2 lorry per day. UUM have bought 10 set 
recycle bin and placed it at certain place such as Pusat Kesihatan University (PKU), 
UUM Information Technology (UUMIT), chancellor, library and also common food 
outlets. JPP staff called UPSB to collect the waste from recycle bin once the bin are 
full. Then, UPSB take the solid waste for ready to sell and the income will use in their 
club as revenue.  
 
Result of quantitative research 
Regarding the questionnaire, there have 50 responses from the COB, CAS and 
COLGIS’s students. The most of response from COB which have 38 responses and the 
second is COLGIS which have 8 response and last is CAS which have 4 responses. The 
range of ages is between 19 to 24 years old. Regarding the questionnaire that have done, 
there have positive result of awareness on waste management in overall. However, there 
have still need improve in environmental topic in curriculum. The table below shows 
that the awareness on waste management of participants (Table 1).   
 
Table 1 
Awareness of waste management of the participants 
Questions Yes Responses No Responses 
Do you know about 3R  
(Reduce, Reuse, Recycle)? 
98% 49 2% 
 
1 
Are you aware 3R? 92% 46 8% 4 





Are you willing to know about environment 
problem? 
96% 48 4% 2 
Did you ever attend any awareness program 
conducted by local authority/ school regarding 





In this research, we also can know that the practice of 3R by UUM students such as 
once end of semester, the slides and books that how they managed. The majority of 
students choose to ready sell for their senior/ junior and second is giving away and third 
is ready for recycle. While for others, there have two responses answered they will keep 
the book and slides and one of responses answered he/she just throw away.  The Figure 












giving away ready for recycle





















Referring to the objective outlined, this study has achieved the desired objective. The 
representative of UUM JPP has been chosen to do the interview session on October 
2016. The representative Encik Mohd Adzwan from Contract Management and 
Quantity Surveying Unit. The information obtained is to know the level of UUM JPP 
staff understanding in solid waste management. Based on the data obtained, it was 
found that the level of understanding of UUM JPP staff practicing the 3R UUM is 
moderate where they had been exposed in general and they do not know the detail and 
in-depth control of the method. 
 
Besides that, although JPP do not have clear policy, but they are guided by the 
Environment Act that assist them to implement 3R’s method. Through the interview 
session, the study know that the solid waste management (SWM) in UUM was assisted 
by UPSB. UUM has contracted SWM with UPSB for 2 years. UPSB provided two lorry 
drive the route according the schedule to go the certain location and time collect the 
solid waste. At the end, the waste will sent to Kamunting at Jitra. The 3R bins’ waste 
also collected by UPSB and ready to sell for third party. Then, the income that collected 
is kept as fund in their UPSB welfare club which will be used to run their activities. 
 
 
LIMITATION AND SUGGESTION 
 
Although the study was obtained and the study objectives can be achieved, but there is 
a shortage in this study. This lack basically influenced by factors that limited the time 
that limit for carrying out the study and a detailed data acquisition problems. Other 
problem is that the information provided does not fully answer the questions. 
 
Firstly, understanding of every member of the UUM JPP and students relating to 
practice 3R’s should be increased. Disclosure of details needed to facilitate each 
individual in the organization control of what is meant by 3R practice. In addition, it 




The UUM management should have a clear policy on the implementation of 3R’s on 
campus. This policy will assist the proper, orderly, and efficient process of 
implementation. The process if not well controlled will affect the waste disposal 
process in UUM vicinity. It will also can change student waste disposal habits. 
 
The practice of good hygiene and self- motivation should be nurtured since childhood. 
Approach through program related to education and campaigns that provide useful 
information to the public about environmental and health implications should be 





In order to get the information regarding to the research, an interview has successfully 
done with a representative of UUM JPP. The interview was done to know the UUM 
JPP administration staff understanding with the meaning of 3R. Base on the interview 
sessions that have been done, we found that the staff of UUM JPP have the general 
knowledge and understanding about the solid waste management. Regarding to the 
underline objectives, this research already achieves the targeted objectives. From the 
interview of JPP and UUM students, they have the basic understanding, policies and 
programs carried out and if we look deeper more efforts on all these areas need to be 
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